Desumoylation of homeodomain-interacting protein kinase 2 (HIPK2) through the cytoplasmic-nuclear shuttling of the SUMO-specific protease SENP1.
The modification of homeodomain-interacting protein kinase 2 (HIPK2) by small ubiquitin-like modifier 1 (SUMO-1) plays an important role in its targeting into the promyelocytic leukemia body, as well as in its differential interaction with binding partner, but the desumoylation of HIPK2 by SUMO-specific proteases is largely unknown. In this study, we show that HIPK2 is a desumoylation target for the SUMO-specific protease SENP1 that shuttles between the cytoplasm and the nucleus. Mutation analyses reveal that SENP1 contains the nuclear export sequence (NES) within the extreme carboxyl-terminal region, and SENP1 is exported to the cytoplasm in a NES-dependent manner. Sumoylated HIPK2 are deconjugated by SENP1 both in vitro and in cultured cells, and the desumoylation is enhanced either by the forced translocation of SENP1 into the nucleus or by the SENP1 NES mutant. Concomitantly, desumoylation induces dissociation of HIPK2 from nuclear bodies. These results demonstrate that HIPK2 is a target for SENP1 desumoylation, and suggest that the desumoylation of HIPK2 may be regulated by the cytoplasmic-nuclear shuttling of SENP1.